Seven strains of P. viridicatum, M-110, M-115, M-133, M-165, M-206, M-218, and M-240, previously isolated from country-cured hams by Leistner and Ayres (8) and received as soil cultures, were screened for production of citrinin on potato dextrose broth and on ham slices. Inocula containing 10 . spores of each strain of P. viridicatum were added to 100 ml of potato dextrose broth (Difco) in 500-ml Erlenmeyer flasks and were incubated at 10, 15, 25, and 30 C for 7 to 21 days. At the end of 7, 14, and 21 days of incubation, the contents were transferred to 0.946-liter Mason jars and extracted with chloroform. Boneless slices of country-cured ham (0.5 to 1.0 cm thick and weighing 30 g) were cut from fully cured and aged hams, surface-sterilized by dipping in 1% NaOCl for 1 ' min, rinsed with sterilized, distilled water, and blotted dry on sterile cheese cloth. For inoculation, these slices were swabbed with 1.0 ml of a spore suspension containing 101 spores of P. viridicatum. Three inoculated slices were hung in a sterilized 0.946-liter Mason jar with a lid to which a metal hook had been soldered; the jar was then incubated at 10, 15, 25, and 30 C for various time periods. After incubation, the ham slices were cut into small pieces for extraction of citrinin.
For quantitative determination of citrinin, all cultures were extracted with chloroform by homogenizing in a high-speed blender. The crude extract was filtered through Whatman no. 1 filter paper, and the chloroform layer was separated in a separatory funnel. The extraction was repeated three times with 50 ml of chloroform per extraction. The chloroform extracts were combined and concentrated in a flash evaporator; concentrated extracts were diluted to 5 ml with chloroform. Citrinin was separated from extracts by thin-layer chromatography on Adsorbosil-1 (Applied Science Laboratories, State College, Pa.) by using toluene-ethyl acetate-formic acid 6:3: 1 (vol/vol/vol) as developing solvent (11) . A Photovolt fluorodensitometer (Photovolt Corp., N.Y.) was used to compare the intensity of fluorescence of the samples with that of standards.
As shown in Table 1 , all seven strains of P. viridicatum produced citrinin on potato dextrose broth, although in different amounts. At 10 C, growth of the mold was very poor, and no toxin could be detected. At 15 C, P. viridicatum gave poor growth, and citrinin was not detected until after 21 days of incubation. The optimal temperature for toxin production by all strains was between 25 and 30 C. At 30 C incubation, toxin production began earlier than that at 25 C, but after 21 days of incubation, there was little difference in toxin production by the same strain at the two temperatures. Strain M-133 produced the largest amount of citrinin among the seven strains tested. Production of citrinin by P. viridicatum on sliced ham is shown in Table 2 . As on potato dextrose broth, all seven strains produced citrinin on ham slices. There was no growth of mold on ham slices at 10 C, and growth was poor within the first week at 15 C. A small amount of citrinin (84 to 296 ,ug) was detected after 21 days of incubation. At 25 C, toxin production increased sharply after 14 appreciable amounts on sterilized slices, it is possible that these molds might produce this toxin during aging and could constitute a potential hazard to human health. Also, there is evidence that some mold-infected grains contain up to 80 parts per million of citrinin (13) , and this mycotoxin has drawn attention in Canada. Our study further shows that at temperatures below 15 C, very little or no toxin was produced. Whenever possible, ham should be kept at a low temperature during storage.
